This paper aims at studying the relationship between democracy and environmental degradation. The empirical analysis focuses on the relationship between two indicators of democracy: A combined index of political rights and civil liberties (as an independent variable) based on freedom house data; and an implied emission factor for CO 2 (per capita) caused by the forest (as a dependent variable) in a crosssection data analysis at the World level (184 countries) in Year 2015, Both the cross -section ARDL Model and Panel VECM (Vector Error Correction Model) were used as well as Wald test, the Panel DOLS (Dynamic OLS) model and the FMOLS (Fully -Modified OLS) model. After performing the Fisher-Johansen Test with the panel data of the MENA Region during the period . the study demonstrated that democracy had a positive effect in reducing environmental degradation in the long run-based on a cross-section data analysis of the whole world (184 countries) and the MENA Region. The study also revealed the direction of the relationship between democracy and environmental degradation in the MENA region which was emphasized by the Granger causality test .This means that more democracy reduces environmental pollution in both the short term and the long term.
Introduction
There is a growing global concern about environmental protection and pollution damage. The determinants of democracy are many, but at the present time, we increasingly hear of democratic and non-democratic systems and what is appropriate for the objectives to be achieved. So does democracy have an impact on the preservation of the environment and what are the indicators used to express democracy? Democracy is about much more than elections. By "democracy" we mean the existence of properly functioning institutions and the rule of law to protect people from all forms of discrimination and uphold their human rights; i.e., people having a say in the decisions that affect them through accountable, participative, representative and transparent political systems. Progress in this area can sometimes occur quickly, even unexpectedly; but it is more often the outcome of decades of serious work Foreign Commonwealth Office Report, 2016 .
The main indicators of democracy are the following: A combined index of political rights and civil liberties, control of corruption, government effectiveness, political stability and absence of violence/terrorism, regulatory quality, rule of law and voice and accountability.
This study aims at assessing the impact of democracy on environmental degradation in the Arab countries and in 184 countries around the World. Following the Introduction, the second part of this paper reviews previous related studies; while the third part includes the model data and description. The fourth part focuses on the model estimation based on the econometric analysis and discusses the estimation results. The fifth part presents the study findings and the conclusion.
Previous literature
The relationship between Democracy and Environmental Degradation has been the focus of numerous studies. We divided these studies into four types.
The first type finds that democracy has a positive impact in reducing environmental degradation. The second group of studies maintains that democracy results in an increase of environmental degradation. The third group suggests that both sides might be right. The fourth group demonstrates that democracy has no effect on environmental degradation.
Examples of the first group are: Payne, R. (1995) ; Barrett, S. and Graddy, K. (2000); Farzin,Y. and Bond, C. (2006); and Torras and Boyce (1998) . Castiglionea, C. et.al., (2012) found that democratization makes citizens better informed, better organized, and better enabled to protest, and thus makes states and political entrepreneurs more responsive to demands for environmental protection. Didia, D. O. (1997) , Li ,Q. and Reuveny, R. (2006) and Shandra, J. M. (2007), Povitkina, M. (2015) : These studies founds that democracy has a positive effect in reducing environmental degradation, but that this effect depends upon the bureaucratic level.The second group includes fewer studies such as: Midlarsky, M. (1998.) and Congleton, R. D. (1992) . Examples of the third group are: Buitenzorgy ,M. and Mol, A. P.J.(2011) who found evidence of an existing inverted U-shaped relationship between deforestation and democracy. Cropper and Griffiths (1994) , suggested the presence of statistically significant EKCs for Latin America and Africa, but insignificant for Asia.
Examples of the fourth group are: Roberts, J.T. and Parks, B.C. (2007) who found that democracy had no effect on environmental degradation as measured by national pollution levels of CO 2. .Scruggs, L. A. (1998) also found an insignificant relation between democracy and three environmental indicators (dissolved oxygen demand, fecal coliform and particulates emissions).
The present study examines statistically the relationship between democracy and environmental degradation in all countries of the World combined in 2015 and in the MENA countries during the period .
The rest of this paper is structured as follows: The third part of this paper includes the model description and data while the fourth part discusses the econometric analysis and the estimation results. The fifth part presents the conclusion.
Model specification and data description
This paper covers two cases: Firstly, the MENA region and secondly, 184 countries around the World.
The case of the MENA region
The study sample of the MENA region includes 21 countries, namely: Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, Sudan, Syria, The Arab Emirates, Yemen, Mauritania and Tunisia , Somalia.
In order to examine the relationship between democracy and environmental degradation in the MENA countries during the period , we used the following equation :
where E represents emissions, P is population, (E/P) indicates the CO 2 emissions per capita (metric ton per capita), and the control variables are: (GDP/P) for the gross domestic product per capita in $, and (Gov.) to reflect the governance indicators namely: Control of Corruption, Voice and Accountability, Regulatory Quality, Rule of Law, Political Stability and Absence of Violence/Terrorism, Government Effectiveness, in addition to HDI.
Democ. is the independent variable (a combined index of political rights and civil liberties based on freedom house data),  1 is the intercept parameter,  1,  2 ,  3 denote the parameters of the equation and  it is the random error term.
The data used were obtained from the World Bank indicators/ world bank/ www.worldbank.org,The International Financial Statistics ,The International Monetary Fund /www.IMF.org , and the Food and Agriculture Organization of the United Nations /www.fao.org. for the period 1972-2015. Table 1 shows the descriptive statistics of the variables. Table 1 shows that the mean of CO 2 emissions is 10.6 metric tons per capita, with a maximum of about 64.5 metric tons and a minimum value of about 0.14 metric ton. The mean of per capita GDP is about $11805.3, the maximum value is about $94407.4 and the minimum is $290.44. The mean of the Democracy Index is about 5.38 with a maximum about 7 and a minimum of 1.5. The mean of the control of corruption index is about -0.2 with a maximum of about 1.7 and a minimum value of -1.58. The mean of the Government Effectiveness index is about -0.21 with a maximum of approximately 1.37 and a minimum of -1.77. The mean of the Political Stability and the Absence of Violence/Terrorism index is about -0.56, a maximum about 1.2 and a minimum of -3.18. The Regulatory Quality index has a mean of about -0.28 and ranges between a maximum of about 1.3 and a minimum of -1.7. The mean of the Rule of Law index is about -0.22 with a maximum of about 11 and a minimum of -1.9. The Voice and Accountability index has a mean of about -0.94, a maximum of 0.76 and a minimum of -1.94. The mean of the HDI index is about -0.67 with a maximum of about 0.9 and a minimum of 0.33.
The case of the whole World (184 countries)-A cross-section data analysis
The study sample of the whole World includes 184 countries .To examine the relationship between democracy and environmental degradation in the whole World in 2015, we used the following equation:
where E is the implied emission factor for CO 2 caused by the forest (measured in tons of CO 2 /ha), Democ. is a combined index of political rights and civil liberties based on freedom house data ,  1 is the intercept parameter while  1 denotes the parameter of the equation and  it is the random error term.
All the used data were obtained from the World Bank indicators/ world bank/ www.worldbank.org ,The International Financial Statistics ,The International Monetary Fund /www.IMF.org and the Food and Agriculture Organization of the United Nations /www.fao.org. for 2015, Table 2 shows the descriptive statistics of the variables . Table 2 shows that the mean of CO 2 emissions is -1.39 tons per hectare, with a maximum value of about 6.86 tons and a minimum value of about -24.3 tons. The mean of the Democracy Index is about 3.29 with a maximum of about 7 and a minimum of 1.
Econometric analysis and estimation of the results

The case of the MENA region
In order to estimate the coefficients of the Mena region model, Im, Pesaran and Shin Unit Root test was applied to determine the order of integration of the variables . Table 2 displays the results. 
Democ.
Note: ***, **, * indicate significance at 1%, 5% and 10% respectively. Table 3 indicate that the model variables (E/P, GDP/P, Democ.), are not stationary at the Level; but they are integrated of degree zero I(1) after taking the first difference for each of them, at the 1% significance level. These results make it possible to apply Panel VECM (Vector Error Correction model) , Wald test , Panel DOLS (Dynamic OLS) model and FMOLS(Fully -Modified OLS) model after performing the Fisher-Johansen Test (cointegration test) with panel data during the period .
The results in
The results of the Fisher-Johansen Test are shown in Table 4 . Group PP-Statistic 0.0000*** -6.523464 Group ADF-Statistic Note: ***, **, * indicate significance at 1%, 5% and 10% respectively.
From Table 4 , we deduce that the null hypothesis is rejected and the alternative hypothesis denoting the existence of a long run equilibrium relationship (i.e., a co-integration relationship) between the variables of this model is accepted. Therefore the model variables (E/P, GDP/P, Democ.) are co-integrated in the long run. Thus we can complete the second step using VECM (vector Error Correction Model), Panel DOLS (Dynamic OLS) model and FMOLS (Fully -Modified OLS). Note: ***, **, * indicate significance at 1%, 5% and 10% respectively. Table 5 reveals the following:
-The Vector Error Correction Coefficient (VECM) is significant and negative denoting the existence of an error correction mechanism within the model and thus reflecting a stable relationship in the long run. This means that an inverse relationship exists between Democracy and carbon dioxide emissions in the long run and that such a relationship will not change.
-The value of chi-square resulting from Wald-test indicates the existence of a significant relationship between D [Democ.(-1)] and D [Democ.(-2)], thus confirming the long-term relationship between the variables.
-The Causality test confirms the existence of a causal relationship between the two variables, and the direction of the relationship from democracy to pollution.
- Table 5 also illustrates that using DOLS and FMOLS methods demonstrates that the per capita GDP has a significant positive effect on the carbon dioxide emissions per capita at the significance level of 1%., while democracy has a significant negative effect at the same significance level.
-R-squared indicates that Democracy and per capita GDP explain about 33% of the changes in CO 2 emissions.
-Because of the low value of the R 2 coefficient, other indicators were added to express governance, namely: Control of corruption, government effectiveness, political stability and absence of violence/terrorism, regulatory quality, rule of law, voice and accountability , in addition to the human development index (HDI).
-Using the Panel Least Squares method gave the following results:
-All the indicators used to express democracy and governance have a negative effect on carbon dioxide emissions except the regulatory quality which has no effect. Control of corruption, political stability and absence of violence/terrorism have a significant negative effect at the significance level of 1% while the rule of law and government effectiveness share a significant negative effect at the significance level of 10%.
Since environmental quality is mostly a public good, political freedom is considered favorable to environmental protection because non-democratic regimes tend to under-provide public goods including environmental quality. In non-democratic regimes, political elites monopolize production and hold a large share of national incomes and revenues. The implementation of rigorous environmental policies can lower production, income and consumption, which in turn, in an autocracy, would impose a higher cost on the elite than on the population, whereas the marginal benefit is uniform for both the elite and the population. Therefore, in an autocracy, elites are relatively less pro-environment than people are in a democracy. (Deacon, R., 2000 and Olson Mancur, 1993) .
4.2:
The case of a cross-section data analysis for the whole World (184 countries) Table 6 shows the results of the co-integration test using the ARDL method. Note: ***, #,**, * indicate significance at 1%, 2.5,5% and 10% respectively.-K indicates the numbers of independent variables in the model.
4.2.1: Co-integration test
From the above-displayed results, it appears that the F-statistic value calculated for the model exceeds the corresponding Upper Critical Bound (UCB). Therefore, the null hypothesis is rejected and the alternative hypothesis denoting the existence of a long run equilibrium relationship (i.e., a co-integration relationship) between the variables of this model is accepted.
4.2.2
Estimation of the long and short-run coefficients of the variables and the error correction coefficient. Note: ***, **, * indicate significance at 1%, 5% and 10% respectively. Table 7 shows that Democracy has a significant and negative effect on the implied emission factor for CO 2 caused by the forest (E/P) at the significance level 1% in the long run. An increase of one unit in the value of the (Democ.) variable is accompanied by a decrease of 0.3907 unit on average in the value of (E/P).It also appears that the error correction coefficient (ECM) is significant and negative denoting the existence of an error correction mechanism within the model and thus reflecting a stable relationship in the long run. This means that an inverse relationship exists between carbon dioxide emissions and Democracy in the long run and that such a relationship will not change.
Conclusion
The main objective of this paper was to examine the relationship between Democracy and Environmental Degradation in the MENA Region. It was found that a negative relationship between Democracy and Environmental Degradation existed during the period 1972-2015 in the MENA region. This result was confirmed by the cross-section data analysis for the whole World (184 countries) in Year 2015 which means that an increase in democracy leads to a great reduction in carbon dioxide emissions.
